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23
A single broadly reactive standard ELISA is commonly applied to control small 24 ruminant lentivirus (SRLV) spread, but type specific ELISA strategies are gaining interest 25 in areas with highly prevalent and heterogeneous SRLV infections. Short (15-residue) 26 synthetic peptides (n = 60) were designed in this study using deduced amino acid sequence 27 profiles of SRLV circulating in sheep from North Central Spain and SRLV described 
100
This study, involving known and newly designed ELISA assays, aims to explore 
Materials and methods
106
Animals and samples
107
Two panels of sheep sera from North-Central Spain were used. In a preliminary 108 study, aiming to determine the degree of reactivity of 60 peptides in an ELISA format, the (Table 3) . Also, for the study on disease status, sera from the arthritic and the 126 neurological outbreaks were distributed into the clinically-affected and asymptomatic 127 categories (Table 4) .
128
In addition, sera from 130 sheep and goats from UK, Italy and Iceland, belonging to 129 flocks consistently SRLV-seronegative upon retesting, were used as negative controls to 130 determine peptide ELISA cut-off values.
131
The study on peptide ELISA strain specificity was done with sera from 71 animals 
Peptide design
140
Peptides were designed on the basis of newly described sequences from two corresponding to the viral nucleocapsid GAG p14 NC (n = 7), GAG p17 matrix MA (n = 152 11), capsid GAG p25 CA (n = 13), surface envelope ENV gp135 SU (n = 8) and
153
transmembrane ENV gp46 TM (n = 21) viral proteins.
154
Peptides were chemically synthesized (Thermo scientific) and diluted upon arrival in 155 carbonate buffer (pH 9.6) at 1 mg/ml and stored at -20ºC until tested in the corresponding 156 screening ELISA. 
Polymerase chain reaction (PCR) and sequencing
170
PCR was used to determine the nucleotide sequences for peptide design and, when 
178
Gag and env regions were amplified with previously described primers (Glaria et were: initial denaturation step for 5 min at 94ºC followed by 45 cycles of 94ºC for 40 s,
184
annealing at 50 to 58 ºC (depending on the primers used) for 50 s and extension at 72ºC for 
Standard ELISAs
Reactivity of sera in the ELISAs according to the genotype of the infecting virus 229
In order to determine the type of antibody specificity detected by the five selected
230
peptide ELISAs and to assess the sensitivity and specificity of these ELISAs, a group of 231 infected animals (n = 71) was used to obtain PCR and sequencing data so that the virus alignment and phylogenetic analysis (Fig 1) .
239
Sera from these animals were distributed into three groups according to the genotypes (A,
240
B and E) of the SRLV infecting the animals, and then tested in the peptide ELISAs (Fig.   241 2). The results indicated that genotype E was very poorly detected by these peptides.
242
Peptide 98M (consensus sequence from the neurological outbreak; Fig. 2S 
Serological studies in animal groups of North Central Spain
281
Five of the eight most reactive peptides ELISAs were selected for further studies,
282
and these as well as both standard tests (Elitest and Chekit) were tested against a large Overall (global population, epidemiological studies, control of virus spread and animal exchange programs.
370
Only eight of the 60 peptides screened were highly reactive, suggesting that these 371 eight peptides corresponded to well conserved antigenic regions along the viral genome.
372
Peptide 77 (77/GAG p14; Table 2 ) ELISA had apparently a high reactivity but positivity Table 3 Percentage of sera reactive in each of the five synthetic peptide ELISAs (91, 98M, 126M1, 126M2 and 139) and in the standard ELISA Chekit using infected groups (3, 4 and 5) and the global population tested, each distributed into positive (P) and negative (N) categories according to the standard Elitest results. 
